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Background: Asian countries were not included in the GRACE inhospital mortality model. We therefore investigated its performance in a multi-
ethnic Asian cohort.
Methods: Using the GRACE model coefficients, we determined the GRACE scores of 13,041 patients with ACS from 2000-2005 within 3 ethnic 
groups: Chinese (C), Malay (M) and Indian (I). We evaluated its discrimination and calibration using the c-statistic and the Hosmer-Lemeshow 
goodness of fit test respectively.
Results: Each ethnic group was sufficiently powered by a necessary number of events (table). Cardiac arrest was excluded from the final model 
because of overfitting. The c-statistic showed excellent discrimination for C, M and I. However, the Hosmer-Lemeshow statistics showed good 
calibration within the M and I (X2 < 20, p >0.05) but not the C group. Observed and expected mortality rates were well-matched, with overestimation 
of mortality risk limited only to the highest GRACE score deciles.
Conclusions: The GRACE risk model maintained excellent overall discrimination but limited overall calibration among these 3 major Asian ethnic 
groups. Ethnic-specific recalibration of the GRACE risk score may be necessary before clinical use in Asian populations.
Ethnic-Specific Observed vs. Predicted Inhospital Mortality According to GRACE Score Deciles 
Chinese Malay Indian
No. of Patients 8, 651 2, 619 1,771
No. of events 957 248 139
Median GRACE score* 135 (111, 166) 130 (106, 161) 126 (100, 154)
C statistic 0.87 0.85 0.87
H-L X2 statistic 21.92 10.60 10.23
H-L p value 0.0051 0.23 0.25
Decile of GRACE Risk Obs (%) Pred (%) Obs (%) Pred (%) Obs (%) Pred (%)
1 0.23 0.93 0.76 1.07 0 0.75
2 0.46 1.39 0 1.49 0 1.03
3 1.73 1.93 1.15 1.99 0.56 1.36
4 2.08 2.75 3.83 2.70 1.13 1.86
5 2.89 3.87 2.67 3.62 2.81 2.57
6 6.35 5.68 6.46 5.19 3.39 3.65
7 8.67 8.69 5.36 7.63 5.08 5.45
8 12.37 15.29 11.03 12.52 11.86 9.57
9 19.54 34.17 17.56 26.32 12.43 21.47
10 56.30 96.00 45.98 97.73 41.24 89.98
H-L=Hosmer-Lemeshow; Obs=observed or actual inhospital mortality; Pred=predicted inhospital mortality as determined by the GRACE risk model
* Median (25th percentile, 75th percentile)
